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FOOD AND VIRTUAL WATER IN THE
GREAT LAKES STATES
Melissa K. Scanlan* and Jenny Kehl†
ABSTRACT
The virtual water content of food needs to be understood and
regulated, due to the vast amount of water involved in food produc-
tion.  Virtual water is the total amount of water used to produce a
product.  Such water consumption has been coined “virtual,” be-
cause the water use is hidden, embedded in the production of the
product.  For example, it takes approximately 119 gallons of water
to produce one ear of corn.  The virtual water content required to
produce the corn is largely invisible to the consumer.
As water scarcity increasingly affects food security, negotiations
over water rights, allocations, and exports will become more conten-
tious.  The quantification is insufficient to prevent conflict, espe-
cially in times of scarcity.  Legal mechanisms must be in place to
address the emerging concept of virtual water and to provide pro-
tection against inadvertently diminishing the water commons via ag-
ricultural trade.
The purpose of this Article is to illuminate discussion of virtual
water in food.  We focus this analysis on the Great Lakes states be-
cause this is a significant agricultural region for the United States
and there is an existing legal structure in place that governs the
shared use of Great Lakes waters under the Great Lakes–St. Law-
rence River Basin Water Resources Compact.
This Article provides first-of-its-kind calculations of the quantity
of virtual water being exported from the Great Lakes region via
agriculture.  These data show that the Great Lakes region is a net
exporter of virtual water through its agricultural production and ex-
port.  We analyze these data in light of the existing legal framework
for managing the waters of the Great Lakes Basin and discuss the
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potential for existing laws to address the net water loss in the Great
Lakes region resulting from exports of virtual water through food
production.  Through this analysis we identify complex, and largely
unanswered, questions for policymakers, and make normative rec-
ommendations for how the law should evolve to simultaneously
promote sustainable water use and food security.
INTRODUCTION
In 2005, the governors of the Great Lakes states signed the Great
Lakes–St. Lawrence River Basin Water Resources Compact (Com-
pact) and Agreement, joined by the Great Lakes Canadian Premiers
on the Agreement.  This comprehensive Compact was designed to
protect the integrity of the Great Lakes for current and future genera-
tions.  Although the concept of virtual water was not part of the dis-
cussions leading to the creation of the Compact, the Compact
regulates diversions of water out of the Great Lakes Basin as well as
uses of water inside the Basin.
While filling a tanker ship with Great Lakes water and removing it
from the Basin is clearly prohibited under the Compact and inconsis-
tent with its fundamental goal of keeping water within the Basin, the
concept of virtual water shows that water is removed from the Basin
in less obvious ways every day.  Our research focuses on one of those
ways: movement of water through food production.  “The water re-
quirements for food are by far the highest: it takes 2 to 4 litres per day
to satisfy the biological needs (drinking water) of a human being and
about 1000 times as much to produce the food.”1  Some scholars have
identified that “[v]irtual water trade between or within nations can be
seen as an alternative to real, inter-basin water transfers.”2  This un-
derscores the friction this concept creates for the newly minted Great
Lakes Compact, by showing an avenue to bypass the regulatory struc-
ture the Compact created to manage the use and prohibit the export
of water outside of the Great Lakes Basin.
This Article provides an analysis of the net exports of water from
the Great Lakes due to agricultural production.  To put it in perspec-
tive, we compare virtual water in agriculture to the highly controver-
sial and litigated diversion of Lake Michigan water in Chicago, which
has resulted in a measurable decline in lake level.  The Chicago Diver-
1. D. Renault, Value of Virtual Water in Food: Principles and Virtues, in VIRTUAL WATER
TRADE: PROCEEDINGS OF THE INTERNATIONAL EXPERT MEETING ON VIRTUAL WATER TRADE,
at 77, 77 (IHE Delft, Value of Water Research Report Series No. 12, A.Y. Hoekstra ed., 2003)
[hereinafter VIRTUAL WATER TRADE].
2. A.Y. Hoekstra, Virtual Water: An Introduction, in VIRTUAL WATER TRADE, supra note 1,
at 13, 14.
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sion has a maximum allowed diversion volume of 2,068 million gallons
per day (mgd); this is the single largest diversion of water out of the
Great Lakes.3  In comparison, our research finds a net export of ap-
proximately 1,800 mgd of virtual water from the Great Lakes region
in agricultural products each day.4  The quantity of virtual water ex-
ported from the Great Lakes through agriculture is substantial and
should be better understood to determine the impact on lake levels.
The need for a fuller understanding of virtual water exports is all
the greater given that the Great Lakes experienced historic low levels
in 2013.  Net exports of virtual water are not easily disentangled from
the other factors contributing to these historic low levels, such as
higher levels of evaporation due to warmer temperatures and less ice
cover, dredging in the St. Clair River, and direct water diversions.5
Virtual water exports should be understood as compounding the other
factors influencing lower lake levels.  Low levels in the Great Lakes
are already impairing commercial and recreational navigation.  Docks
on Lake Michigan tower above the water surface, lake shippers are
3. After many adjustments in this amount and years of litigation, the Great Lakes Compact
recognized that Illinois’s use of water is govened by the terms of Wisconsin v. Illinois.  Great
Lakes–St. Lawrence River Basin Water Resources Compact, Pub. L. No. 110-342, § 4.14, 122
Stat. 3739, 3757 (2008).
The U.S. Supreme Court has authorized an average removal of 3,200 cfs (91cms)
from Lake Michigan into the Mississippi River system through the Chicago Diversion.
This is the only major diversion out of the Great Lakes Basin.  From 1981 to 1995, the
Chicago Diversion, as reported by the Corps of Engineers, has averaged 3,439 cfs (97
cms), which is 239 cfs (6.9 cms) more than the U.S. Supreme Court limit of 3,200 cfs (91
cms).  Pursuant to the 1996 Memorandum of Understanding, the state of Illinois has
agreed to repay the cumulative flow deficit by the year 2019.
INT’L JOINT COMM’N, PROTECTION OF THE WATERS OF THE GREAT LAKES: FINAL REPORT TO
THE GOVERNMENTS OF CANADA AND THE UNITED STATES 12 (2000), available at http://www.
ijc.org/files/publications/C129.pdf.
4. This is based on the average amount of virtual water exported through agriculture from
2007–2012 and is reasonably comparable to the maximum allowable gallons per day for the
Chicago Diversion. See infra Part III.
5. See Dan Egan, Once-Steady Great Lakes’ Flow Altered by Dredging, Dams and Now
Changing Climate, MILWAUKEE J. SENTINEL (July 27, 2013) [hereinafter Egan, Once-Steady
Flow], http://www.jsonline.com/news/wisconsin/once-steady-great-lakes-flow-altered-by-dredg-
ing-dams-and-now-warming-temperatures-217150821.html (“Dredging in the St. Clair River has
increased the flow capacity out of Michigan and Huron.  There are also three man-made diver-
sions that manipulate the amount of water entering and the [sic] leaving the Great Lakes, the
most notorious of which is the 113-year-old Chicago canal, which carries the city’s wastewater
into the Mississippi.”); see also Dan Egan, Water Flushes Through a Greatly Widened Drain
Below Great Lakes Michigan, Huron, MILWAUKEE J. SENTINEL (July 30, 2013) [hereinafter
Egan, Water Flushes], http://www.jsonline.com/news/wisconsin/water-flushes-through-a-greatly-
widened-drain-below-great-lakes-michigan-huron-217472611.html (“The federal government’s
official toll for how much the expanded river channel permanently lowered the lakes is between
14 and 18 inches . . . .”).
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forced to reduce cargo, and there is increasing pressure to use public
funds to dredge the lakes for navigation.6
In light of these pressures, this Article explains the emerging con-
cept of virtual water in Part II.  Then it provides first-of-its-kind data
analyses of virtual water and food production in the Great Lakes Ba-
sin in Part III.  After describing the methodology, along with its
strengths and limitations, this Part shows that there is a net water loss
from the Great Lakes Basin due to agricultural production that is
larger than previously understood.  Part IV discusses these findings
about the connection of agriculture and water exports within the ex-
isting legal framework.  This Part assesses how virtual water exports
challenge current water law conceptualizations framed by the public
trust doctrine and the Great Lakes Compact.  Finally, Part IV pro-
vides normative ideas about how water laws need to evolve to recon-
cile the goal of keeping water within the Great Lakes Basin with the
reality that water is moving beyond Basin boundaries more than pre-
viously recognized.
II. VIRTUAL WATER
This Part explains the concept of virtual water, why it is important,
and how it is related to water-use efficiency.  Virtual water is the
amount of embedded water or hidden water used to grow agricultural
products or manufacture industrial goods.  “Virtual water is the water
needed to produce agricultural commodities.”7  It takes approxi-
mately 1,500 kilograms of water to produce 1 kilogram of grain and
about 32 kilograms of water to make a computer microchip.8  Virtual
water is exported by trading water-intensive goods in markets.
The term was coined by Professor Tony Allan of the University of
London, Director of the Water Issues Group in the School of Oriental
and African Studies, to help policymakers understand the relationship
between water-intensive products and water scarcity. Introduced by
Tony Allan, the concept was developed to be “a powerful economic
tool to ameliorate water scarcity problems of national economies.”9
6. See Egan, Water Flushes, supra note 5.
7. J.A. (Tony) Allan, Virtual Water—The Water, Food, and Trade Nexus: Useful Concept or
Misleading Metaphor?, 28 WATER INT’L 106, 107 (2003).
8. Hoekstra, supra note 2, at 13; see also Eric D. Williams et al., The 1.7 Kilogram Microchip:
Energy and Material Use in the Production of Semiconductor Devices, 36 ENVTL. SCI. & TECH.
5504, 5507 (2002).
9. M. Dinesh Kumar & O.P. Singh, Virtual Water in Global Food and Water Policy Making: Is
There a Need for Rethinking?, 19 WATER RESOURCES MGMT. 759, 760 (2005) (citing Tony Allan,
“Virtual Water”: A Long Term Solution for Water Short Middle Eastern Economies? (Sept. 9,
1997) (unpublished paper presented at the 1997 British Association Festival of Science)), availa-
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Virtual water is not just the water embedded in the product, but also
the water used in production and lost through evapotranspiration.
The virtual water content may vary by region as the evapotranspira-
tion rates and crop water requirements depend on regional climate.10
Approximately one fourth of all water used in production is
traded through water-intensive commodities in the international
market.  In short, this means that one fourth of water use is ex-
ported as virtual water.  The amount is even higher in countries that
are large food and grain exporters.  For example, the United States
exports approximately one third of its total water withdrawal in the
country . . . .11
The scale of virtual water trade is expected to increase as global de-
mand for food increases with population growth and economic devel-
opment.  Based on studies of food security, virtual water exports are
expected to “dramatically increase as projections show that food trade
will increase rapidly; doubling for cereals and tripling for meat be-
tween 1993 and 2020.”12  Table 1 presents estimates of virtual water
content for several of the most commonly produced and traded food
crops.
ble at http://lwrg.org/water-food-and-trade.html?file=tl_files/pdf/Allan%2C%20T%20Virtual%
20Water_A%20long%20term%20solution%20for%20the%20Middle%20East.pdf.
10. See A.Y. Hoekstra & P.Q. Hung, Globalisation of Water Resources: International Virtual
Water Flows in Relation to Crop Trade, 15 GLOBAL ENVTL. CHANGE 45, 47 (2005).
11. Jenny Kehl, The Hidden Global Trade in Water, YALEGLOBAL ONLINE (Feb. 13, 2013),
http://www.yaleglobal.yale.edu/content/hidden-global-trade-water.
12. D. Zimmer & D. Renault, Virtual Water in Food Production and Global Trade: Review of
Methodological Issues and Preliminary Results, in VIRTUAL WATER TRADE, supra note 1, at 93,
103 (citing Mark W. Rosegrant & Claudia Ringler, Impact on Food Security and Rural Develop-
ment of Reallocating Water from Agriculture 8 (Int’l Food Pol’y Research Inst., EPTD Discussion
Paper No. 47, 1999)).
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TABLE 1: VIRTUAL WATER CONTENT PER PRODUCT (M3/TON)13
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As large exporters of food, particularly grains and meats, the Great
Lakes region is a net exporter of virtual water, meaning there is a net
water loss from the region.  This water is not returned to the Basin in
which it was used for food production: thus, it is consumptive use14 as
well as a large-scale net water export from the region.
III. VIRTUAL WATER AND FOOD PRODUCTION IN THE
GREAT LAKES BASIN
This Part provides original calculations of water exported from and
imported into the Great Lakes through food.  It discusses descriptive
statistics on virtual water exports from the Great Lakes states, and
explains the methodology and empirical measurements of virtual
water.  It provides transparency about the strengths of the dataset,
measurements, and analysis, and also discloses the limitations of the
calculations.
13. Hoekstra, supra note 2, at 16.
14. Under the Compact, “Consumptive Use means that portion of the Water Withdrawn or
withheld from the Basin that is lost or otherwise not returned to the Basin due to evaporation,
incorporation into Products, or other processes.”  Great Lakes–St. Lawrence River Basin Water
Resources Compact, Pub. L. No. 110-342, § 1.2, 122 Stat. 3739, 3740 (2008).  Consumptive use is
calculated using the water balance equation [consumptive use = (withdrawals + public supply
deliveries) – (return flow + releases to sewers)].  For additional information, see KIMBERLY H.
SHAFFER, U.S. GEOLOGICAL SURVEY, FACT SHEET 2008-3032: CONSUMPTIVE WATER USE IN
THE GREAT LAKES BASIN (2008), available at http://www.pubs.usgs.gov/fs/2008/3032/pdf/fs2008-
3032.pdf.
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A. Data
The data used in this analysis are statewide instead of basin wide
because there are either no data at the Great Lakes Basin level or no
data that additionally account for the “straddling counties” recognized
by the Great Lakes Compact.  The data for 2003–2012 are compiled
from the State Commodity Flow Surveys of 2007 and 2012, which each
contain data for five years: 2003–2007 and 2008–2012 respectively.15
The State Commodity Flow Surveys are the only means by which to
collect this information, and the surveys are conducted by the Bureau
of Transportation Statistics to measure the weight and volume of agri-
cultural and other products moving across state lines.  The operation-
alization of virtual water content and net virtual water exports are
discussed in the following subpart.
B. Methodology
The measurement of virtual water incorporates a wide variety of
factors including climate conditions, seasonal precipitation, evapo-
transpiration, soil conditions, technology, efficiency, production meth-
ods, and other variables of hydrology.  Accordingly, the virtual water
calculations are usually made by teams of water engineers, soil engi-
neers, environmental engineers, hydrologists, ecologists, climatolo-
gists, and a variety of other experts in agriculture, irrigation, industry,
water resource economics, and water management.  In addition to va-
riation in conditions and processes, the most common measurement
problem is the failure to account for water losses.  Another problem is
the assumption that optimal growth conditions exist, “an assumption
which is generally not met in reality.”16
Despite the challenges in measuring virtual water, methods for cal-
culating virtual water have become increasingly sophisticated.  There
are now estimates of the virtual water content in specific products and
processes, the virtual water trade in the global economy, the virtual
water exports and imports by country and trade dyad, and the amount
of virtual water used to produce the same product in different coun-
tries based on different climate conditions.  Scholars championing this
new research include Tony Allan, A.Y. Hoekstra, P.Q. Hung, Chapa-
gain, Wichelns, Oki, and a growing number of other scholars at uni-
versities and water research institutes.  The principal independent
15. See Bureau of Transp. Statistics, Commodity Flow Survey, U.S. DEPT. TRANSP., http://
www.rita.dot.gov/bts/sites/rita.dot.gov.bts/files/publications/commodity_flow_survey/index.html
(last visited May 24, 2014).
16. Hoekstra & Hung, supra note 10, at 55.
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research studies of virtual water were conducted by UNESCO-IHE
and WWC-FAO.  Virtual water content is most commonly calculated
as meters per ton (m3/ton).
The total volume of the virtual water trade is calculated by multiply-
ing crop trade (ton/year) by its associated virtual water content (m3/
ton).17  This calculation was made for the top five agricultural prod-
ucts by volume for each of the eight Great Lakes states.  Using the
same calculation, this analysis subtracted the amount of virtual water
imported into each state.  Virtual water imports are minimal; all of
these states are agricultural exporters, and six of the eight states are
net virtual water exporters: Illinois, Indiana, Michigan, Minnesota,
Ohio, and Wisconsin.  The two net virtual water importers, New York
and Pennsylvania, are postulated to be net importers as a function of
the large urban areas of New York City and Philadelphia—located
outside of the Basin—importing food for their high populations.  Fu-
ture studies would benefit from further disaggregating the analysis to
the county level if data become available.
The preliminary disaggregation for the Great Lakes region is one of
the purposes of this analysis, and comprehensive data collection and
analysis are being conducted over the next five years in Michigan.18
The current analysis relies on the calculations of virtual water at the
state level because county level data are not available to determine if
the Great Lakes states are net virtual water exporters or importers.
The analysis has demonstrated that the Great Lakes region is a net
virtual water exporter, as six of the eight Great Lakes states are net
virtual water exporters.  The next phase of the analysis would be to
gather county level data. Although this would be a valuable endeavor
for future research teams, it does not change the main purpose and
conclusion of our research, which asserts that the Great Lakes states
are net virtual water exporters.  This finding is fundamental for under-
standing water losses to the region.
C. Findings
As summarized in Table 2, the data show virtual water agricultural
exports and imports for the Great Lakes states based on state-by-state
agricultural production and consumption.  The data identify which
products are water-intensive, which products are exported in large
quantities, and the net water loss from the region.  Six of the eight
17. Id. at 47; see also Kumar & Singh, supra note 9, at 762.
18. The study to be conducted by Michigan Sea Grant is scheduled to begin in 2014, with a
focus on energy production and manufacturing; it does not incorporate virtual water use or ex-
ports in the agricultural sector.
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TABLE 2: VIRTUAL WATER EXPORTS/IMPORTS SUMMARY
Illinois Net Exporter
Indiana Net Exporter
Michigan Net Exporter
Minnesota Net Exporter
New York Net Importer*
Ohio Net Exporter
Pennsylvania Net Importer*
Wisconsin Net Exporter
*Only when including highly populated parts of the state that are
outside the Great Lakes Basin
Great Lakes states are net virtual water exporters.  We compare the
aggregate size of this water loss to the loss from the Great Lakes
caused by the contentious and heavily litigated Chicago Diversion.
The states with the highest populations are the only net importers of
virtual water (New York and Pennsylvania), most of which is con-
tained in food products that flow into the large urban centers of New
York City and Philadelphia, which are located outside the Great
Lakes Basin.  When focused on the Great Lakes Basin portion of each
of the Great Lakes states, all of the Great Lakes states are net export-
ers of virtual water for agriculture.
The analytical governance questions remain: Considering the water
losses to the region, do the policies in place to govern the public trust
adequately address virtual water losses?
IV. EXISTING LEGAL FRAMEWORK FOR ADDRESSING
VIRTUAL WATER EXPORTS
A. Public Trust Doctrine
At its core, the public trust doctrine in the United States describes
the state as holding navigable and tidal waters within its borders in
trust for the use and enjoyment of the public for navigation, com-
merce, and fishing.19  The doctrine, which has roots in ancient Roman
law and English common law, varies by state, with different interpre-
tations of the waters, shorelands, and other resources covered by the
doctrine as well as the scope of public rights protected.
However, the Great Lakes are without question considered waters
protected by the public trust doctrine of each of the eight Great Lakes
19. Ill. Cent. R.R. Co. v. Illinois, 146 U.S. 387, 455 (1892).
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states.20  The Great Lakes and the areas now considered Great Lakes
states were part of the Northwest Territory before they entered the
union.  As such, the waters were designated as a commons that are to
be “forever free” and open “highways” for all, which is the foundation
of each Great Lakes state’s public trust doctrine.21
Leading scholars and jurists assert that the U.S. Supreme Court rec-
ognized the public trust doctrine as a restraint on a “state’s ability to
alienate the beds and banks of navigable waters or to abdicate regula-
tory control over those waters.”22  The practical constraint on the state
in this regard is not consistently clear.23  However, it is generally un-
derstood that Great Lakes waters are to be managed by each state
trustee in a manner that protects the public interest, including the
public interest in environmental protection.24
Although many public trust cases involve lakebed or coastal prop-
erty lines,25 the corpus of public trust property includes the water.26
As early as the Illinois Central Railroad Co. v. Illinois decision in 1892,
20. See infra Figure 1.
21. See Northwest Ordinance of 1787 art. IV, reprinted in 1 U.S.C., at LV (“The navigable
waters leading into the Mississippi and St. Lawrence, and the carrying places between the same
shall be common highways, and forever free, as well to the inhabitants of the said territory, as to
the citizens of the United States . . . without any tax, impost or duty therefor.”); accord MINN.
CONST. art. II, § 2; WIS. CONST. art. IX, § 1; Glass v. Goeckel, 703 N.W.2d 58, 74 (Mich. 2005);
Diana Shooting Club v. Husting, 145 N.W. 816, 819 (Wis. 1914) (recognizing the state is required
to secure “to the people all the rights they would be entitled to if it owned the beds of navigable
rivers” in order to fulfill “the trust imposed upon it by the organic law, which declares that all
navigable waters shall be forever free”).  Illinois and Pennsylvania have gone beyond the “for-
ever free” to navigate constitutional foundations and created broader constitutional protections.
Illinois’s constitution makes it clear that “[t]he public policy of the State and the duty of each
person is to provide and maintain a healthful environment for the benefit of this and future
generations,” and that “[e]ach person has the right to a healthful environment.” ILL. CONST. art.
XI.  The Illinois Supreme Court interpreted these provisions as connected to the public trust
doctrine. See People ex rel. Scott v. Chi. Park Dist., 360 N.E.2d 773, 780 (Ill. 1976).  Penn-
sylvania’s constitution states that “[t]he people have a right to clean air, pure water, and to the
preservation of the natural, scenic, historic and esthetic values of the environment. . . .  As trus-
tee of these resources, the Commonwealth shall conserve and maintain them for the benefit of
the people.” PA. CONST. art. I, § 27.
22. Robin Kundis Craig, A Comparative Guide to the Western States’ Public Trust Doctrines:
Public Values, Private Rights, and the Evolution Toward an Ecological Public Trust, 37 ECOL-
OGY L.Q. 53, 69–70 (2010); see also, e.g., Glass, 703 N.W.2d at 65–66; Robert Haskell Abrams,
Walking the Beach to the Core of Sovereignty: The Historic Basis for the Public Trust Doctrine
Applied in Glass v. Goeckel, 40 U. MICH. J.L. REFORM 861, 892 (2007).
23. For example, without any public trust justification, the Supreme Court of Ohio reduced
the state’s public trust holdings by judicial decree defining the line for public trust property and
the line for private property to be lakeward of the Ordinary High Water Mark.  State ex rel.
Merrill v. Ohio Dep’t of Natural Res., 955 N.E.2d 935, 947–48 (Ohio 2011).
24. See infra Figure 2.
25. See, e.g., Glass, 703 N.W.2d at 61.
26. See Ill. Cent. R.R. Co. v. Illinois, 146 U.S. 387, 451 (1892).
2014] FOOD AND VIRTUAL WATER 781
which centered on a controversial rescission of a grant of lakebed
under Lake Michigan, the Supreme Court explained that “ownership
of the navigable waters . . . is a subject of public concern to the whole
people of the State.”27  The Court declared: “The sovereign power,
itself, therefore, cannot . . . make a direct and absolute grant of the
waters of the State, divesting all the citizens of their common right.”28
If the sovereign lacks the power to make a direct grant of lakebed
or waters, then how can the state grant private riparians or other
water users the right to permanently remove waters from the water
body of origin?  The Supreme Court of Wisconsin declared that a pri-
vate riparian “has no property in the particles of water flowing in the
stream, any more than it has in the air that floats over its land.”29
These concepts of very limited usufructuary property rights in water,
water belonging to the public, and regulation by the state to protect
the water trust have long been found in judicial decisions in the Great
Lakes states.30
The public trust doctrine provides a fundamental foundation for
Great Lakes states water management.  The doctrine conceptualizes
water as a shared recycling system of multiple coexisting usufructuary
public and private users.  When combined with riparian water rights,
this framework gives primacy to keeping water within the basin of ori-
gin.31  This focus on managing water in its place of origin undergirds
the Great Lakes–St. Lawrence River Basin Water Resources Com-
pact, which will be explained below; however, it is perhaps anachro-
nistic in other parts of the United States and even in the Great Lakes
Basin, given the reality of water movement between basins.
Generally, riparian rights, which are subject to regulation, include
the rights to use the shoreline; access the water; use waters for reason-
able domestic, agricultural, and recreational purposes; and construct a
pier in aid of navigation.32  Traditionally, riparian rights were limited
27. Id. at 455.
28. Id. at 456 (quoting Martin v. Waddell, 41 U.S. (16 Pet.) 367, 420 (1842)).
29. Willow River Club v. Wade, 76 N.W. 273, 277 (Wis. 1898).
30. See, e.g., Scranton v. Wheeler, 57 F. 803, 813 (6th Cir. 1893), rev’d mem., 163 U.S. 703
(1896); People ex rel. Attorney Gen. v. Kirk, 45 N.E. 830, 833 (Ill. 1896); Bradshaw v. Duluth
Imperial Mill Co., 53 N.W. 1066, 1068 (Minn. 1892); Coxe v. State, 39 N.E. 400, 402 (N.Y. 1895);
Bodi v. Winous Point Shooting Club, 48 N.E. 944, 944 (Ohio 1897) (per curiam).
31. Professor Tarlock describes the Great Lakes Compact and Agreement: “Quite simply, the
goal of the basin states and provinces was to lock up twenty percent of the world’s fresh water
supplies almost exclusively for non-consumptive uses.”  A. Dan Tarlock, The International Joint
Commission and Great Lakes Diversions: Indirectly Extending the Reach of the Boundary Waters
Treaty, 54 WAYNE L. REV. 1671, 1679 (2008).
32. See ABKA Ltd. P’ship v. Wis. Dep’t of Natural Res., 648 N.W.2d 854, 866 (Wis. 2002); see
also Sea View Estates Beach Club, Inc. v. Wis. Dep’t of Natural Res., 588 N.W.2d 667, 670 (Wis.
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to using water on lands riparian to the water body of origin.33  How-
ever, most states today have eliminated a finding of per se unreasona-
bleness if water is used off the riparian land.34  Still, riparian rights in
the Great Lakes are usufructuary, meaning they are use rights only;35
a riparian does not have the right to own the water.36
It is difficult to reconcile these property fundamentals with the real-
ity of water movement in the Great Lakes.  In addition to Nestle´ bot-
tling water in Michigan and selling it to consumers, water is moving
through the production of products every day. The new virtual water
tool of calculating the water removed and not returned to the water
body of origin during the production of a product presents a challenge
to what is understood as within the rights of riparians and managing
waters as a public trust for shared uses by the public and riparian
rights holders.  While research remains to be done to more accurately
understand the volume and impact of Great Lakes waters being re-
moved and not returned to the Basin, at a minimum the trustees have
a duty to ensure that research is underway.37
Ct. App. 1998); John Quick, Comment, The Public Trust Doctrine in Wisconsin, 1 WIS. ENVTL.
L.J. 105, 116 (1994).
33. States that recognized riparian water rights originally followed the natural flow doctrine
from English common law, which provided the basis for restricting water use on the tract of land
riparian to the waterbody because it entitled riparians to the undiminished natural flow of the
stream.  Even when riparian states switched to the reasonable use doctrine in the nineteenth and
twentieth centuries, off-tract uses of water continued to be per se unreasonable in many states.
However, most jurisdictions today have moved away from finding off-tract uses per se unreason-
able. BARTON H. THOMPSON, JR. ET AL., LEGAL CONTROL OF WATER RESOURCES: CASES AND
MATERIALS 36 (5th ed. 2013).
34. The Restatement (Second) of Torts does not mention place of use as a reasonableness
factor. See RESTATEMENT (SECOND) OF TORTS § 850A (1979).  Although not an on-tract restric-
tion, Wisconsin prohibits the conveyance of riparian rights to a nonriparian. WIS. STAT. § 30.133
(2011); see also ABKA Ltd. P’ship, 648 N.W.2d at 857 (holding invalid an attempt to convey
riparian right of dockage via condominium to nonriparians).  Under Wisconsin law it appears
that if an off-tract use is allowed, it would have to be made by a riparian and not conveyed to
another nonriparian user. See id.
35. See R.W. Docks & Slips v. State, 628 N.W.2d 781, 788–89 (Wis. 2001).
36. See Ill. Cent. R.R. Co. v. Illinois, 146 U.S. 387, 456 (1892); see also Willow River Club v.
Wade, 76 N.W. 273, 277 (Wis. 1898).
37. The Great Lakes states have certain duties associated with their roles as trustees.  For
instance, in 1927 the Wisconsin Supreme Court identified the legislature’s public trust duty as
restricting actions that might endanger the trust and taking affirmative actions to protect the
trust:
The trust reposed in the state is not a passive trust; it is governmental, active, and
administrative.  Representing the state in its legislative capacity, the Legislature is fully
vested with the power of control and regulation.  The equitable title to these submerged
lands vests in the public at large, while the legal title vests in the state, restricted only by
the trust, and the trust, being both active and administrative, requires the lawmaking
body to act in all cases where action is necessary, not only to preserve the trust, but to
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Perhaps a workable framework for analysis and protection of the
public interest can be found in the legal standards for approving a
reduction in state lakebeds held in trust.  In other words, consider how
the standards developed for legislative grants of lakebed could be ap-
plied to the removal of trust waters for food production or other uses
that diminish the corpus of the public water trust.  This may contain
the seed from which the law should grow.
At first glance, the diminishment of lakebeds may not appear analo-
gous to the removal of water because one may think the water is re-
newable: divestment of lakebeds is permanent (lakebeds are not
renewable), while virtual water exports are merely temporal (they can
be stopped at any time, and Great Lakes water is renewable).  This
distinction falters in light of the current understanding of the Great
Lakes as “nonrenewable” and “fragile.”  The International Joint Com-
mission (IJC) reported in 1999 that the Great Lakes are a “nonrenew-
able resource.”38  The Great Lakes have “a fundamental non-
renewable characteristic, a long renewal time, that makes them analo-
gous to a deep aquifer.”39  The report noted that “less than one per-
cent of the their [sic] total volume is renewed annually by
precipitation.”40  The IJC further characterized the Lakes as fragile:
“The basis of the fragility is the fact that lake levels fluctuate based on
precipitation and evaporation cycles and even small seasonal fluctua-
tions can have dramatic and costly consequences for the ecosystem
and the maintenance of the primary commercial, nonconsumptive use
of the Lakes navigation.”41
The primary nonconsumptive users of the Great Lakes are Great
Lakes shippers, owners of harbors and other facilities for recreational
boating, lakeshore property owners, and other recreational and fish-
ing users.  While some of these water users exercise public trust rights
and others riparian rights, the common thread is that their uses are
nonconsumptive and rely on keeping water in its place of origin.  This
understanding of the Great Lakes as fragile and nonrenewable under-
girded the work that created the Great Lakes Compact and its focus
on keeping water in the Great Lakes.42
promote it.  As has heretofore been shown, the condition confronting the Legislature
was not a theory but a fact.  This condition required positive action . . . .
City of Milwaukee v. State, 214 N.W. 820, 830 (Wis. 1927).
38. INT’L JOINT COMM’N, supra note 3, at 6.
39. Tarlock, supra note 31, at 1686.
40. Id. (citing INT’L JOINT COMM’N, supra note 3, at 6).
41. Id. at 1687.
42. See id. at 1685.  The nonrenewable characterization of the Great Lakes is similarly re-
ported by state agencies implementing the Compact, such as the New York Department of Envi-
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In considering virtual water in light of the legal standards for ap-
proving a reduction in state lakebeds held in trust, we start with Illi-
nois Central.  In that case, the Supreme Court upheld the Illinois
legislature’s repeal of a lakebed grant of most of the Chicago Harbor
to a private railroad company.43  The Court held that it is “hardly con-
ceivable that the Legislature can divest the State of the control and
management of this harbor and vest it absolutely in a private corpora-
tion.”44  The Court instructed that a state may make grants of trust
property to private parties if the parcels “are used in promoting the
interests of the public” or “can be disposed of without any substantial
impairment of the public interest in the lands and waters remain-
ing.”45  Accordingly, a state legislature may make grants of public
trust property, but it must delineate that the property may only be
used for public purposes.46  Notably, the Wisconsin Supreme Court
has interpreted this to mean that any grant of lakebed for purely pri-
vate purposes is void.47
At the end of the 1800s, various courts in the Great Lakes states
came to the same conclusion as the Supreme Court in Illinois Cen-
tral.48  They uniformly discussed water as something held by the state
that cannot be sold, unless it is clearly for a public benefit.49  “[T]he
rights of the state in navigable waters and their beds are sovereign,
and not proprietary, and are held in trust for the public as a highway,
and are incapable of alienation.”50
The Wisconsin Supreme Court further delineated these Illinois Cen-
tral standards through a five-factor analysis to determine if a lakebed
ronmental Conservation. Great Lakes Water Quantity Management, N.Y. DEP’T OF ENVTL.
CONSERVATION, http://www.dec.ny.gov/lands/25593.html (last visited Mar. 18, 2014).
43. See Ill. Cent. R.R. Co. v. Illinois, 146 U.S. 387, 454 (1892).
44. Id. at 454–55.
45. Id. at 453.
46. See id. at 452; see also Priewe v. Wis. State Land & Improvement Co., 79 N.W. 780, 781–82
(Wis. 1899); Michael C. Blumm, The Public Trust Doctrine and Private Property: The Accommo-
dation Principle, 27 PACE ENVTL. L. REV. 649, 661 (2010) (“The Wisconsin Supreme Court up-
held a conveyance of submerged Lake Michigan land to a private company in City of Milwaukee
v. State because it was part and parcel of a larger scheme, entirely public in nature, designed to
enable the city to construct its outer harbor in aid of navigation and commerce.” (citing City of
Milwaukee v. State, 214 N.W.2d 820, 830 (Wis. 1923))).
47. See City of Milwaukee, 214 N.W.2d at 830; see also Priewe, 79 N.W. at 781–82.  Of course
this bright line rule is not always seen in practice in Wisconsin, which is due to enforcement
problems. See Gillen v. City of Neenah, 580 N.W.2d 628 (Wis. 1998) (per curiam).
48. See, e.g., Scranton v. Wheeler, 57 F. 803, 813 (6th Cir. 1893), rev’d mem., 163 U.S. 703
(1896); People ex rel. Attorney Gen. v. Kirk, 45 N.E. 830, 835 (Ill. 1896); Bradshaw v. Duluth
Imperial Mill Co., 53 N.W. 1066, 1068 (Minn. 1892); Coxe v. State, 39 N.E. 400, 402 (N.Y. 1895);
Bodi v. Winous Point Shooting Club, 48 N.E. 944, 944 (Ohio 1897) (per curiam).
49. See, e.g., Bradshaw, 53 N.W. at 1068.
50. Id.
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grant is consistent with the public trust doctrine.51  Under this factor
analysis, the court considers all of the following: (1) whether public
bodies will control the use of the area; (2) whether the area will be
devoted to public purposes and open to the public; (3) whether the
diminution of lake area will be very small when compared with the
whole waterway; (4) whether any one of the public uses of the lake as
a lake will be destroyed or greatly impaired; and (5) whether the im-
pairment of the public’s right to use the lake for recreation is negligi-
ble compared to the greater convenience afforded to the public from
the grant of the lakebed property.52
At play in the lakebed-grant scenario are the substantive considera-
tions of the five factor analysis and the role of the decisionmaker.
Lakebed grants are made by a state legislature.  As such, these are
affirmative acts of the legislature.  By contrast, with net virtual water
exports out of the Great Lakes states, water is being removed from
the public trust holdings incrementally, somewhat hidden as it is em-
bedded in the production process, and without clear legislative
approval.
A dilemma presented by virtual water exports in the production of
agriculture and other products and services is deciding what substan-
tive standards the legislature should use.  Applying the five factors
developed to assess lakebed grants lays bare the limits of these deci-
sion-making tools for determining whether removing water from trust
holdings is in the public interest.
The first and second factors—whether public bodies will control the
use of the area and whether the area will be devoted to public pur-
poses and open to the public—can be considered together.  While
these factors are useful in determining the public interest in a lakebed
grant to create a public space like a beach or harbor as opposed to
allowing a corporation or private individual such control, they are not
as clearly applicable to water removed in the production of agriculture
or other products.  These factors do weigh in favor, however, of state
legislatures making determinations of public purpose related to cate-
gories of water use, which in times of scarcity could be used to priori-
tize certain riparian consumptive uses that are found to serve a public
purpose.  Because important considerations in water use and con-
51. State v. Pub. Serv. Comm’n, 81 N.W.2d 71, 73–74 (Wis. 1957); see also City of Madison v.
State, 83 N.W.2d 674, 678 (Wis. 1957) (applying the same five factors).
52. Pub. Serv. Comm’n, 81 N.W.2d at 73–74.  Additionally, the court established guidelines
for when a lakebed grant and permit to fill would be clearly unconstitutional.  The court stated
that the trust prevents the state from “making any substantial grant of a lake bed for a purely
private purpose,” and that the court would not find a public purpose if the project “change[d]
[the] entire lake into dry land” or destroyed “its character as a lake.” Id. at 74.
786 DEPAUL LAW REVIEW [Vol. 63:771
sumption are efficiency and conservation, the legislature could incor-
porate conservative best practices into its priorities of uses.
The third factor focuses on whether the diminution of lake area will
be very small when compared with the whole waterway.  One can im-
agine how this is useful in the situation of a small waterbody or a very
large grant allowing lakebed to be filled.  Given the scale of the Great
Lakes, this factor would be difficult to apply to each of the Lakes,
much less the Basin as a whole.  Yet, our research provides initial pro-
jections that could be used as a starting point to assess the impact on
the overall Basin.  For instance, we can compare virtual water in agri-
culture to the highly controversial and litigated diversion of water in
Chicago from the Lake Michigan Basin into the Mississippi River Ba-
sin.  The Chicago Diversion of 2,068 mgd is the single largest diversion
out of the Great Lakes.53 This diversion has resulted in a measurable
decline in lake level.   In comparison, our research finds that there are
approximately 1,800 mgd of virtual water exported from the Great
Lakes region in agricultural products each day.  This is based on the
average amount of virtual water exported through agriculture from
2007–2012 and is reasonably comparable to the maximum allowable
gallons per day for the Chicago Diversion.  The quantity of virtual
water exported from the Great Lakes through agriculture is substan-
tial and should be better understood to determine the impact on lake
levels.
The fourth factor considers whether any one of the public uses of
the lake as a lake will be destroyed or greatly impaired.  Again, while
this is most readily understood in the context of a smaller waterbody,
our research shows that the net exports of virtual water from agricul-
tural production of approximately 1,800 mgd exacerbates an existing
problem with loss of water from the Great Lakes.  In 2013 the Great
Lakes experienced historic low levels.  Net exports of water are not
easily disentangled from the other factors contributing to these his-
toric low levels, such as dredging in the St. Clair River, direct water
diversions, and higher levels of evaporation.54  However, they should
be considered as a factor, and currently net virtual water exports are
not even part of the public discourse about the water level problem.55
According to the National Oceanic and Atmospheric Administra-
tion, data for the Great Lakes show Lakes Michigan, Huron, and Su-
53. See supra note 3 and accompanying text.
54. See supra note 5 and accompanying text.
55. An in-depth two-part series on lake levels was written in 2013, but never mentioned vir-
tual water exports as part of the evaluation of factors impacting lake levels. See Egan, Once-
Steady Flow, supra note 5; Egan, Water Flushes, supra note 5.
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perior have been below average levels for the past fourteen years.56
In 1999, Lake Michigan dropped three feet and has stayed down,
reaching its all time low in winter 2012–2013.57  Although lake levels
are influenced by dredging, dams, and diversions, scientists now ex-
plain that this more recent extreme drop in lake levels has largely
been caused by an increase in evaporation due to warmer tempera-
tures and less ice cover.58
Clearly, low levels in the Great Lakes are already impairing public
uses of the lakes for commercial and recreational navigation.  In sum-
mer 2013, “some docks [on Lake Michigan] built for higher water
tower[ed] nearly 7 feet off the water; others that once harbored sleek
sailboats [could] be used for only the tiniest of runabouts.”59  For com-
mercial navigation, the impact is measured in lost cargo capacity.
“Freighters going through the locks at Sault Ste. Marie are leaving
thousands of tons of cargo on the docks, just so they don’t scrape bot-
tom.”60  According to the Lake Carriers Association, “for each inch
the water level goes down, cargo ships have to carry between 50 tons
and 270 tons less in freight.”61  These impacts on commercial naviga-
tion in turn increase public pressure to dredge the lakes.  “Across the
Great Lakes Basin, the Corps of Engineers received $31.0 million in
2013 for dredging projects in 15 commercial harbors.”62  Thus, addi-
tional losses of water due to virtual water exports via agricultural pro-
duction only exacerbate  the shrinking of the Great Lakes.
56. Great Lakes Water Level Dashboard, NAT’L OCEANIC & ATMOSPHERIC ADMIN., http://
www.glerl.noaa.gov/data/now/wlevels/dbd/ (last visited June 19, 2014) (Red line on the dash-
board shows average for period of record (1918–present) compared to dark blue line, which
shows lakewide annual average (1918–present)).  “Great Lakes water levels constitute one of the
longest high quality hydrometeorological data sets in North America with . . . reference gauge
records beginning in 1860.” Great Lakes Water Levels Monitoring Network, NAT’L OCEANIC &
ATMOSPHERIC ADMIN., http://www.glerl.noaa.gov/data/now/wlevels/levels.html (last updated
May 15, 2014).
57. Dan Egan, Does Lake Michigan’s Record Low Mark Beginning of New Era for Great
Lakes?, MILWAUKEE J. SENTINEL (July 27, 2013), http://www.jsonline.com/news/wisconsin/does-
lake-michigans-record-low-water-level-mark-beginning-of-new-era-for-great-lakes-216429601.
html.
58. Id.
59. Egan, Water Flushes, supra note 5.
60. Id.
61. Nick Manes, Low Water Levels Causing Problems for Great Lakes Shipping, MIBIZ (May
12, 2013), http://mibiz.com/item/20621-low-water-levels-causing-problems-for-great-lakes-
shipping.
62. Id.  The low lake levels and lack of further dredging have already had significant impacts
on several local economies.
The coal trade on the Great Lakes declined 8.2% in 2012 from the previous year, and
down a quarter off the 5-year-averge—in large part due to falling water levels and a
$200 million backlog in necessary dredging throughout the lakes, according to the Lake
Carriers’ Association.
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Considerations of the fourth factor—whether any one of the public
uses of the lake as a lake will be destroyed or greatly impaired—need
to be understood against this backdrop and virtual water exports seen
as additive to the many other factors influencing lower lake levels.
The fifth and final factor is whether the impairment of the public’s
right to use the lake for recreation is negligible compared to the
greater convenience afforded the public from the grant of the lakebed
property.  Virtual water exports present a regulatory challenge to state
legislative trustees because they are not discrete lakebed grants—
rather, they are diverse and multiple consumptive uses of water that
are in essence exporting the Great Lakes a bushel of corn and a pound
of beef at a time.  One option is to consider the public trust impact by
category of water use.  As this Article focuses on the agricultural cate-
gory of use, the legislature could similarly weigh whether the net ex-
port of water from this category of use affords such a great benefit to
the public that the impairment to navigation and other public trust
uses is negligible by comparison.  This policy determination may lead
the legislature to apply the current Great Lakes Compact regulations
for in-basin consumptive uses of water to agricultural water users.
The legislature could also decide to go beyond the Compact regula-
tions if those were seen as ineffective.
Although the five-factor analysis the Wisconsin Supreme Court cre-
ated to assess lakebed grants is not a perfect analytical tool to assist
the trustees in determining the public interest in net water exports
from the Great Lakes, it provides a starting point for grappling with
the issues.  Its greatest contribution is that it may aide in focusing each
state legislature’s attention on the need to better understand the
movement of water in and out of the Great Lakes, the impact on pub-
lic rights as well as private rights, and the need for priority setting at
the legislative level.
B. Great Lakes–St. Lawrence River Basin Water
Resources Compact
The public trust doctrine is critical to understanding the rights and
responsibilities of Great Lakes state governments, riparians, and the
general public beneficiaries.  President Bush signed the Great
Lakes–St. Lawrence River Basin Water Resources Compact in Octo-
Commercial fishing boats are finding it increasingly difficult to navigate some
harbors, risking a downturn in a vital part of the Great Lakes economy, said Mark
Breederland, an educator with Michigan SeaGrant . . . .
Mike Pearson, New Water Lows for Great Lakes Could Drain Local Economies, CNN (Jan. 17,
2013), http://www.cnn.com/2013/01/13/us/great-lakes-low-water.
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ber 2008.  At the outset, the Compact states that the Great Lakes Ba-
sin waters “are precious public natural resources shared and held in
trust by the States.”63  It also explains the public trust duty this places
on the states and provinces for purposes of the Compact, which in-
cludes an intergenerational responsibility for the future.  As trustees
of the Basin’s natural resources, the Great Lakes States and Provinces
“have a shared duty to protect, conserve, restore, improve and man-
age the renewable but finite Waters of the [Great Lakes] Basin for the
use, benefit and enjoyment of all their citizens, including generations
yet to come.”64  Consistent with the governors’ finding that the waters
of the Great Lakes Basin are interconnected and part of a single hy-
drologic system, the Compact recognizes that the public trust doctrine
applies to groundwater and all surface waters, regardless of
navigability.65
Some advocates sum up the Compact as a model for “decisions
about how much and how far away Great Lakes water can be used.”66
Motivated by a need to create a comprehensive basin-wide approach
to managing water, the Compact makes it clear that water-dependent
development should occur within the Basin.  New or increased diver-
sions outside the Basin are prohibited, with four exceptions:67
1. Diversion of any amount of water by a “straddling community”
for a public water supply;68
2. Diversion of any amount of water to a community within a strad-
dling county that is used solely for a public water supply, undergoes
a Regional Review, and meets other requirements;69
3. Diversion of certain intra-basin transfers, e.g., transferring water
from Lake Superior to Lake Michigan;70  and
63. Great Lakes–St. Lawrence River Basin Water Resources Compact, Pub. L. No. 110-342,
§ 1.3(1)(a), 122 Stat. 3739, 3742 (2008).
64. Id. § 1.3(1)(f), 122 Stat. at 3742–43.
65. Id. § 1.3(1)(b), 122 Stat. at 3742; id. § 1.2, 122 Stat. at 3742 (“Water means ground or
surface water contained within the Basin . . . .  Waters of the Basin or Basin Water means the
Great Lakes and all streams, rivers, lakes, connecting channels and other bodies of water, includ-
ing tributary groundwater, within the Basin.”).
66. ALLIANCE FOR THE GREAT LAKES, http://www.greatlakes.org/page.aspx?pid=526 (last vis-
ited June 19, 2014).
67. Great Lakes–St. Lawrence River Basin Water Resources Compact §§ 4.8–.9, 122 Stat. at
3752–54.
68. Id. § 4.9(1), 122 Stat. at 3752. See generally id. § 1.2, 122 Stat. at 3742 (defining a “strad-
dling community” as “any incorporated city, town or the equivalent thereof, wholly within any
County that lies partly or completely within the Basin, whose corporate boundary existing as of
the effective date of this Compact, is partly within the Basin or partly within two Great Lakes
watersheds”).
69. Id. § 4.9(3), 122 Stat. at 3753–54.
70. Id. § 4.9(2), 122 Stat. at 3753.
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4. Diversion of Lake Michigan for Chicago’s use.71
The exception for a “community” outside the Basin but within a
“straddling county” requires approval of all eight Great Lakes states,
after meeting a set of stringent requirements.  Significantly, one of
those requirements is that the water moved to a straddling county is
ultimately returned to the basin of origin.
This begs the question of what counts as a “diversion” under the
Compact.  Generally, maps and discussions about Great Lakes diver-
sions that pre-date the Compact center on human-made mechanisms
that transfer water via canal or some other form of engineered struc-
ture.  The Great Lakes Commission identifies five major diversions:
Chicago (the largest), Ogoki, Long Lac, Welland Canal, and the New
York State Barge Canal.72
The Compact defines “diversion” as a “transfer of Water from the
Basin into another watershed, or from the watershed of one of the
Great Lakes into that of another by any means of transfer.”73  Aligned
with a notion of physical structures that move water, the diversion
definition specifically excludes water used in the Basin “to manufac-
ture or produce a Product that is then transferred out of the Basin or
watershed.”74  Thus, under the Compact’s definition, virtual water
movement out of the Basin due to producing a product is not a pro-
hibited diversion.
If not a diversion, virtual water used to produce agriculture could
be regulated as a consumptive use under the Compact.  The Compact
applies to ground and surface waters and defines a “consumptive use”
as that “portion of the Water Withdrawn or withheld from the Basin
that is lost or otherwise not returned to the Basin due to evaporation,
incorporation into Products, or other processes.”75  In order to more
fully understand the consumptive use concept for agriculture, one
needs to look to the Compact’s definition of “product” as it relates to
agriculture.  “Product means something produced in the Basin . . .
through agricultural processes and used in manufacturing, commercial
71. Id. § 4.14, 122 Stat. at 3757 (applying U.S. Supreme Court decree in Wisconsin v. Illinois
instead of Compact to withdrawals, consumptive uses, and diversions by the State of Illinois).
72. GREAT LAKES COMM’N, WATER LEVEL CHANGES: FACTORS INFLUENCING THE GREAT
LAKES 5 (1986).  Diversions at Long Lac and Ogoki are inputs into the Great Lakes from the
Hudson Bay watershed. GOV’T OF CAN. & U.S. ENVTL. PROT. AGENCY, THE GREAT LAKES:
AN ENVIRONMENTAL ATLAS AND RESOURCE BOOK 27 (3d ed. 1995) [hereinafter CAN. & EPA,
GREAT LAKES ATLAS], available at http://epa.gov/greatlakes/atlas/glat-ch3.html.
73. Great Lakes–St. Lawrence River Basin Water Resources Compact §1.2, 122 Stat. at 3740
(defining “diversion”).
74. Id.
75. Id. (defining “consumptive use”).
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or other processes or intended for intermediate or end use consum-
ers.”76  Thus, water used during agricultural production and not re-
turned to the Basin is, according to the Compact, not a prohibited
diversion, but a withdrawal and consumptive use.
The Compact took a significant step forward when the Great Lakes
Governors  created a uniform minimum standard applicable in all
Great Lakes states for withdrawals and consumptive uses of Basin
water.  The Council of Great Lakes Governors’ press release on the
signing of the Compact (and Agreement with Canadian Provinces)
highlighted key features of the agreements, including that the “States
and Provinces will use a consistent standard to review proposed uses
of Great Lakes water.”77  The Council was referring to the creation of
the “Uniform Management Standard for In-Basin Water Uses,” a
standard that requires the following:
1. All of the water shall be returned to the “Source Watershed” less
an allowance for consumptive use;
2. Implementation of the use shall “result in no significant individ-
ual or cumulative adverse impacts to the quantity or quality of the
Waters and Water Dependent Natural Resources and the applicable
Source Watershed”;
3. Implementation of the use shall “incorporate Environmentally
Sound and Economically Feasible Water Conservation Measures”;
4. Implementation of the use must comply with all applicable laws;
and,
5. The use is “reasonable” based on (a) whether the use is planned
in a way that avoids or minimizes wasting water; (b) whether effi-
cient use is being made of existing water; (c) whether economic and
social development are in balance with environmental protection;
(d) the supply potential of the water source; (e) the degree and du-
ration of adverse impacts and whether they can be avoided or miti-
gated; and (f) whether it includes restoration of the source
watershed.78
By its terms, the Compact grandfathered in existing uses of water.
Only “new or increased” withdrawals and consumptive uses above a
threshold set by each state are regulated by the Compact’s uniform
standards for in-basin water use.79  Despite the theoretical progress
made by creating a uniform regulatory standard for in-basin uses of
water, the drafters left it up to each state and province to determine
76. Id. §1.2, 122 Stat. at 3741 (defining “product”).
77. Press Release, Council of Great Lakes Governors, Governors and Premiers Sign Agree-
ments to Protect Great Lakes Water (Dec. 13, 2005), available at http://www.cglg.org/projects/
water/docs/12-13-05/Annex_2001_Press_Release_12-13-05.pdf.
78. Great Lakes–St. Lawrence River Basin Water Resources Compact § 4.11, 122 Stat. at
3755–56.
79. See id. § 4.10(1), 122 Stat. at 3754–55.
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when to apply the uniform standard.  The result is that it may not
apply to enough water users to have a discernable impact on water
management as it relates to the virtual water involved in agriculture.
The practical reality of this state discretion to set the regulatory trig-
ger is that states set levels so high that they avoid applying the Com-
pact’s uniform in-basin water-use standard to many or any agricultural
uses of water.  For instance, although Wisconsin requires general and
individual water withdrawal permits for withdrawals between
100,000–1,000,000 gallons per day (gpd) in a 30-day period, it does not
apply the uniform Compact decision-making standard to those per-
mits.80  Nor does Wisconsin apply the uniform decision-making stan-
dard to withdrawals greater than 1,000,000 gpd in a consecutive 30-
day period.81  Wisconsin chose to apply the uniform Compact deci-
sion-making standard only when the “water loss”—not simply the
withdrawal—averages more than “5,000,000 [gpd] in every 90-day pe-
riod.”82  It would be the exceptional agricultural use of water that
could possibly trigger this regulatory threshold.
To put this in perspective, this means that in order for the Com-
pact’s regulatory standard to apply, a water user would have to with-
draw much more than 5,000,000 gpd in order to have a “water loss” of
that amount.  Prior to implementing the Compact, Wisconsin used a
lower regulatory threshold of 2,000,000 gpd of water loss or consump-
tive use.  Yet, even at that level, when a proposal to withdraw
30,000,000 gpd of Lake Michigan water came before the Wisconsin
Department of Natural Resources, it concluded the project did not
exceed the 2,000,000 gpd of water loss regulatory threshold.83  Wis-
consin is at the extreme, but is not entirely alone.  Indiana uses a vari-
ety of regulatory thresholds depending on water source; it applies the
least protective threshold to Lake Michigan surface water, where per-
mits are only needed for withdrawals of 5,000,000 gpd averaged over a
90-day period.84
80. See WIS. STAT. § 281.346(4m), (5)(f) (2011).
81. Id. § 281.346(5)(a)–(b).
82. See id. § 281.346(5)(e)(3), (f)(3), (h)(3), (k)(3).  “If the person demonstrates that the water
loss would average less than 5,000,000 [gpd] in every 90-day period, the state decision-making
standard under sub. (5m), rather than the compact decision-making standard under sub. (6),
applies to the withdrawal.” Id. § 281.346(5)(e)(3).
83. See Melissa Kwaterski Scanlan et al., Realizing the Promise of the Great Lakes Compact: A
Policy Analysis for State Implementation, 8 VT. J. ENVTL. L. 39, 63–64 (2006).
84. IND. CODE § 14-25-15-7(a)(1) (2004).  Indiana requires water withdrawal permits for with-
drawals over 1,000,000 gpd averaged over any 90-day period for other waters beyond Lake
Michigan surface water. Id. § 14-25-15-7(a)(3).  For a much smaller subset of waters identified as
“salmonid streams,” Indiana uses 100,000 gpd averaged over a 90-day period as the regulatory
threshold. Id. § 14-25-15-7(a)(2), (b)(1)–(5).
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New York has exempted all agricultural uses of water in existence
on February 15, 2012, that had been registered or reported to New
York from needing to meet the uniform Compact standard for in-ba-
sin water uses.85  Although New York requires water withdrawal per-
mits for other uses above a regulatory threshold of 100,000 gpd,86 it
created a significant regulatory loophole that grandfathered agricul-
ture.  For these grandfathered agricultural uses of water, New York
only requires annual registration or reporting of the withdrawal to the
state.87  It appears that agricultural users of water who initiate use af-
ter February 15, 2012, need to meet the Compact’s uniform decision-
making standard, register, and report to the state if cumulative with-
drawals of water are in excess of an average of 100,000 gpd in a 30-day
period.88
Ohio,89 Minnesota,90 and Illinois91 apply the uniform Compact stan-
dard to consumptive uses of water that are 2,000,000 or more gpd av-
eraged over some specified time period.  Michigan also uses a
85. N.Y. ENVTL. CONSERV. LAW § 15-1501(7)(e) (McKinney Supp. 2014) (“The following
water withdrawals are exempt from the permit requirements established by this section: . . .
existing withdrawals for agricultural purposes provided the withdrawal has been registered with
the department pursuant to the requirements of title sixteen of this article or reported to the
department pursuant to the requirements of title thirty-three of this article on or before Febru-
ary fifteenth, two thousand twelve . . . .”).  The statute then broadly defines “agricultural pur-
pose” to mean “the practice of farming for crops, plants, vines and trees, and the keeping,
grazing, or feeding of livestock for sale of livestock or livestock products, and the on-farm
processing of crops, livestock and livestock products.” Id. § 15-1502(7).
86. See id. § 15-1501(1).  The statute defines “threshold volume” as
the withdrawal of water of a volume of one hundred thousand gallons or more per day,
determined by the limiting maximum capacity of the water withdrawal, treatment, or
conveyance system; provided that for agricultural purposes the threshold volume shall
mean a withdrawal of water of a volume in excess of an average of one hundred thou-
sand gallons per day in any consecutive thirty-day period.
Id. § 15-1502(14).
87. Id. § 15-1504(1)(b).  This registration requirement applies to “[a]ll persons withdrawing
Great Lakes water for agricultural purposes in excess of an average of one hundred thousand
gallons per day in any consecutive thirty-day period.” Id. § 15-1504(3)(a).
88. See id. § 15-1501; see also N.Y. COMP. CODES R. & REGS. tit. 6, § 601.17 (2011).  This
regulation requiring registration of water withdrawals for agricultural purposes is limited to
withdrawals in existence on February 15, 2012 and registered and reported to the state prior to
that date. Id. § 601.17(a).
89. Although there are exceptions, generally Ohio requires one to obtain a permit for a new
or increased consumptive use of more than 2,000,000 gpd averaged in any 30-day period.  OHIO
REV. CODE ANN. § 1501.33(A) (LexisNexis 2013).  Exceptions to the permit requirement exist
for “major utility” and “public water system” users of water, but not agriculture. Id. §
1501.33(B)–(C).  There is also an exception for facilities required to obtain a permit under other
specified sections. Id. § 1501.33(D).  That includes facilities listed by the state in a “baseline
report” on withdrawals. Id. § 1522.10(A).  The standards applied to permit decisions are written
in the negative form; if any of the following criteria are met the permit shall not be approved:
(1) Public water rights in navigable waters will be adversely affected;
794 DEPAUL LAW REVIEW [Vol. 63:771
2,000,000 gpd threshold, but applies it to withdrawals instead of con-
sumptive use, so it has the potential to apply to more water users;
however, Michigan limits the threshold’s application to water used to
“supply a common distribution system” and does not define those
terms.92  If water used in agriculture could be defined as supplying a
common distribution system, it would likely be classified as a “sea-
(2) The facility’s current consumptive use, if any, does not incorporate maximum
feasible conservation practices as determined by the director, considering available
technology and the nature and economics of the various alternatives;
(3) The proposed plans for the withdrawal, transportation, development, and con-
sumptive use of water resources do not incorporate maximum feasible conservation
practices as determined by the director, considering available technology and the na-
ture and economics of the various alternatives;
(4) The proposed withdrawal and consumptive uses do not reasonably promote the
protection of the public health, safety, and welfare;
(5) The proposed withdrawal will have a significant detrimental effect on the quan-
tity or quality of water resources and related land resources in this state;
(6) The proposed withdrawal is inconsistent with regional or state water resources
plans;
(7) Insufficient water is available for the withdrawal and other existing legal uses of
water resources are not adequately protected.
Id. § 1501.34(A).
90. Minnesota requires a water use permit for a consumptive use of more than 2,000,000 gpd
averaged in a 30-day period. MINN. STAT. § 103G.265(3) (2013).  Permit issuance depends on
the commissioner’s approval and a determination that “water remaining in the basin of origin
will be adequate to meet the basin’s water resources needs during the specified life of the con-
sumptive use.” Id. § 103G.265(3).  Legislative approval is required, without exception for agri-
culture, for consumptive uses of 5,000,000 or more gpd averaged over 30 days. Id. §
103G.265(4)(a)(3).  Additionally, for consumptive uses of 5,000,000 or more gpd averaged over
30 days, the state must solicit comments from Great Lakes governors and premiers, among
others. Id. § 103G.265(4)(a)(1).
91. Illinois requires water withdrawal permits for entities with “new or increased consumptive
use of Lake Michigan water in excess of an average of 2 million gallons per day in any 30 day
period.”  615 ILL. COMP. STAT. 50/14 (2012).  However, it appears that Illinois does not apply the
uniform Compact decision-making standard to this decision, based on its more limited statutory
criteria.  Illinois law states:
In reviewing an application for a consumptive use permit, the Department shall per-
mit the proposed consumptive use if: (1) it is a reasonable and beneficial use and is
necessary to serve the present and future needs of the applicant; (2) reasonable conser-
vation practices, measures and technologies are incorporated to minimize the quantity
of Lake Michigan water consumed; and (3) it is consistent with the protection of the
public health, safety and welfare, and does not adversely affect the public interest.
Id.
92. Michigan requires a water withdrawal permit for new or increased withdrawals of more
than 2,000,000 gpd “to supply a common distribution system.” MICH. COMP. LAWS
§ 324.32723(1)(a)–(b) (2008).  In some site-specific situations, a permit is required for a new or
increased withdrawal of 1,000,000 gpd to supply a common distribution system. Id.
§ 324.32723(1)(c).  The permit requirements include a claim that a permit issued under this sec-
tion “shall be considered to satisfy the requirements of section 4.11 of the compact.” Id.
§ 324.32723(9). All of the following must be met:
(a) All water withdrawn, less any consumptive use, is returned, either naturally or
after use, to the source watershed.
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sonal withdrawal” for which permits are not required until water ex-
ceeds 2,000,000 gpd averaged in a 90-day period.93
Lastly, Pennsylvania’s legislature authorized its Environmental
Quality Board to create regulations to implement the Compact,94 but
it does not appear that the Board has acted on this mandate regarding
water withdrawal permits that apply the uniform Compact decision-
making standard.  Without more detail, the Pennsylvania statute sets
the threshold for water management and regulation for new or in-
creased withdrawals from the Basin of 100,000 gpd averaged over any
90-day period, or new or increased consumptive uses of 5,000,000 or
more gpd averaged over any 90-day period.95  Since these are such
vastly different levels of water use, clarifying regulations are essential.
The Pennsylvania Department of Environmental Quality’s website
contains no information about water withdrawal permits,96 and it ap-
pears that the Department is not implementing a permit program that
applies the uniform Compact decision-making standard to agricultural
or any other uses of water.
Thus, while the Compact’s uniform standard for in-basin water uses
could apply to some small fraction of irrigated agriculture withdraw-
ing large enough amounts of water to meet state regulatory thresh-
olds, most agricultural use of water is not yet regulated through this
mechanism.  Further, because the Compact is focused only on with-
(b) The withdrawal will be implemented so as to ensure that the proposal will result
in no individual or cumulative adverse resource impacts.  Cumulative adverse resource
impacts under this subdivision shall be evaluated by the department based upon availa-
ble information gathered by the department.
(c) Subject to section 32726, the withdrawal will be implemented so as to ensure that
it is in compliance with all applicable local, state, and federal laws as well as all legally
binding regional interstate and international agreements, including the boundary wa-
ters treaty of 1909.
(d) The proposed use is reasonable under common law principles of water law in
Michigan.
(e) For permit applications received on or after January 1, 2009, the applicant has
self-certified that he or she is in compliance with environmentally sound and economi-
cally feasible water conservation measures developed by the applicable water user’s
sector under section 32708a or has self-certified that he or she is in compliance with
environmentally sound and economically feasible water conservation measures devel-
oped for the water use associated with that specific withdrawal.
(f) The department determines that the proposed withdrawal will not violate public
or private rights and limitations imposed by Michigan water law or other Michigan
common law duties.
Id. § 324.32723(6)(a)–(f) (footnotes omitted).
93. Id. § 324.32723(13)(b).
94. 32 PA. CONS. STAT. § 817.26 (2012).
95. Id. § 817.26(1)(i)–(ii).
96. See PA. DEP’T OF ENVTL. QUALITY, http://www.depweb.state.pa.us/portal/server.pt/com-
munity/dep_home/5968 (last visited June 19, 2014).
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drawals of water, it does not account for agriculture fed by natural
precipitation.  While we do not suggest regulation of rainfall, as is
done in Colorado, the loss of water used in agriculture—even that
coming from rain—should be understood as part of the total move-
ment of water in and out of the Basin.
A couple of legal mechanisms currently exist within the Compact to
respond to these informational and regulatory needs.  Each state has
to set the regulatory threshold applying the uniform Compact stan-
dards for in-basin water uses at a level to ensure that “uses overall are
reasonable,” avoid cumulative significant impacts, and achieve all the
objectives of the Compact.97  The Compact mandates that the Council
“periodically assess” the in-basin water management programs set by
the states.98  The Council could recommend strengthening the states’
programs by establishing lower thresholds for applying the uniform
Compact standard to in-basin management and regulation.99
In summary, virtual water exports via agriculture are not prohibited
diversions under the Compact.  Virtual water in agriculture can be
regulated by the Great Lakes states implementing the Compact’s uni-
form decision-making standards for water withdrawals and consump-
tive uses within the Basin, but only the portion of water that comes
from mechanical irrigation and not rain-fed agriculture.  Further, even
irrigated agriculture is largely unregulated by the Compact’s decision-
making standard for water uses because states set the regulatory
threshold too high to matter for most agricultural production in the
Great Lakes Basin.  The Compact Council has a legal duty to revisit
these issues.  Based on our research, the magnitude of water exported
out of the Basin via agricultural production is significant—these re-
sults warrant further review and underscore the need to establish
lower regulatory thresholds for water withdrawals.
C. Data and Reports on Great Lakes Water Usage: Existing and
Future Research Needs
This Article shows (1) a preliminary finding of a net water loss from
the Great Lakes Basin due to agricultural production, and (2) that
states are not applying the Compact’s uniform in-basin management
97. Great Lakes–St. Lawrence River Basin Water Resources Compact, Pub. L. No. 110-342,
§ 4.10(1), 122 Stat. 3739, 3754–55 (2008).  If a state fails to set a level for regulating in-basin
consumptive uses—such as water withdrawn to irrigate agriculture—the Compact’s default
threshold of regulating new or increased withdrawals of Great Lakes Basin waters in excess of
100,000 gpd averaged over any 90-day period will apply. Id. § 4.10(2), 122 Stat. at 3755.
98. Id. § 4.10(3), 122 Stat. at 3755.
99. Id.
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standard to most of these agricultural uses.  However, it also high-
lights gaps in data and the need for additional research.  There are at
least three primary institutions producing data and reports on Great
Lakes water usage: the International Joint Commission (IJC), the U.S.
Environmental Protection Agency (EPA), and the Great Lakes
Commission.
Over thirty years ago, the IJC created its first report on the effects
of consumptive uses in addition to diversions on the Great Lakes sys-
tem.  “[T]he report concluded that if consumptive uses of water con-
tinue to increase at historical rates, outflows through the St. Lawrence
River could be reduced by as much as 8 percent by around the year
2030.”100  Despite that early warning, when looking at the latest EPA
reports on water withdrawn and consumed from the Great Lakes, one
sees major data gaps.  The EPA information, last updated in 2012, is
based on data from 1985 and does not include the agricultural cate-
gory of water use.101
The state trustees in the Basin are members of the Great Lakes
Commission, which undertakes Great Lakes research and may be the
most direct institutional vehicle for moving forward to fill the data
gaps.  In 1955, the Great Lakes states entered into the Great Lakes
Basin Compact, which created the Great Lakes Commission.102  This
interstate compact granted powers to the Great Lakes Commission to
“[c]ollect, correlate, interpret, and report on data” on water resources
and their use.103  The Commission also has the power to recommend
laws and policies for the “development, use and conservation of the
Basin’s water resources.”104  The Commission is a binational collabo-
ration that includes the Canadian Provinces within the Basin.
The Commission produces an annual water use report for the Great
Lakes in which it differentiates water uses that are “diversions” and
“consumptive uses.”105  As previously noted, diversions of water out
of the Great Lakes Basin include the visible physical movement of
100. CAN. & EPA, GREAT LAKES ATLAS, supra note 72, at 27.
101. See Fact Sheet No. 3: Water Withdrawals, U.S. ENVTL. PROTECTION AGENCY, http://www.
epa.gov/greatlakes/atlas/gl-fact3.html#b (last updated June 25, 2012).
102. Great Lakes Basin Compact, Pub. L. No. 90-419, art. IV, 82 Stat. 414, 415 (1968).  Con-
gress consented to this Compact in 1968. About Us, GREAT LAKES COMMISSION, http://glc.org/
about/ (last visited June 19, 2014).
103. Great Lakes Basin Compact art. VI(A), 82 Stat. at 417.
104. Id. art. VI(G), 82 Stat. at 417.  However, when Congress consented to this Great Lakes
Basin Compact in 1968, it withheld consent to Article VI, which granted these powers. Id. art.
IX, § 2, 82 Stat. at 419.
105. See REBECCA PEARSON, GREAT LAKES COMM’N, ANNUAL REPORT OF THE GREAT
LAKES REGIONAL WATER USE DATABASE: REPRESENTING 2009 WATER USE DATA 3–4 (2011),
available at http://www.projects.glc.org/waterusedata/pdf/wateuserpt2009.pdf.
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water out of the Basin.  Although consumptive uses of water are wa-
ters withdrawn and used within the Basin, they are not returned to the
water body because some portion of the water is consumed in the pro-
cess.  The Commission estimates water consumed by broad categories
of actions, such as “self supply irrigation” and “self supply live-
stock.”106  For purposes of assessing the virtual water movement in
agricultural production, these data are both over- and underinclusive.
The self supply irrigation category includes all irrigation, including
golf courses and other non-agriculturally related irrigation, so it is
overinclusive for the purposes of our study.  It is underinclusive in that
it only records irrigation above a certain threshold of use and does not
account for rain-fed agriculture.107  Further, consumptive use is calcu-
lated by multiplying the withdrawn water amount for a particular cat-
egory, such as self supply irrigation, by a standard consumptive use
coefficient that has been estimated for that category.108  There is a
need to compare consumptive use coefficients with calculations used
for virtual water to better understand the differences between these
tools and to produce more accurate accounts of Great Lakes water
losses and movement.
By contrast, the data used in this study is for all agricultural prod-
ucts sent across state lines.  The data include all movement of agricul-
tural products without regard to Basin boundaries; hence the data
include agricultural products within Great Lakes states, but possibly
produced with water outside the Basin.  Currently, the Great Lakes
Commission is supporting virtual water research, but it does not in-
clude the agricultural sector.  Given the magnitude of agricultural pro-
duction in the Great Lakes and the findings of our research, more
refined understandings of virtual water in agriculture are needed to
support Great Lakes water management.
V. CONCLUSION
The concept of virtual water is changing the way we understand
water movement—our understanding now takes into account uncon-
106. See Water Use Sector Definitions, Great Lakes Regional Water Use Database, GREAT
LAKES COMMISSION, http://projects.glc.org/waterusedata//data_about_wus.php (last visited June
19, 2014).
107. In order to be included in the report, the withdrawal must be at least 100,000 gpd aver-
aged over a 30-day period. Description of Data Fields, GREAT LAKES COMMISSION 3, http://
www.projects.glc.org/waterusedata/pdf/DESCRIPTION-OF-FIELDS.pdf (last visited June 19,
2014).
108. GREAT LAKES COMM’N, ANNUAL REPORT OF THE GREAT LAKES REGIONAL WATER
USE DATABASE: REPRESENTING 2011 WATER USE DATA 4 (2013), available at http://www.
projects.glc.org/waterusedata//pdf/wateruserpt2011.pdf.
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scious imports and exports of water through the production and sale
of agricultural products.  Preliminary calculations in this Article show
that the Great Lakes states have a net water loss from exporting vir-
tual water contained in agricultural products. Since Great Lakes wa-
ters (surface and ground), regardless of navigability, are a public trust
held by the government for the public benefit, private ownership of
water for primarily a private purpose is precluded.  Therefore, water
needs to be managed within the Great Lakes Basin in a way that up-
holds the public interest and protects the water commons.
The current institutions that collect data and report on water usage
in the Great Lakes are not accounting for this more complete picture
of water movement.  Thus, a fundamental need in addressing the
movement of water is to establish a better water accounting system.
Data on virtual water exports and net water loss will become more
important as lake levels decline, and the primary Great Lakes institu-
tions (Great Lakes Commission, IJC, and EPA) and state legislatures
need to support additional research in this area.
Similarly, although the legal framework of the Great Lakes–St.
Lawrence River Basin Water Resources Compact prohibits water di-
versions with limited exceptions and applies a uniform standard for in-
basin consumptive uses, it does not currently include or address vir-
tual water exports via agricultural products.  State legislatures, as
trustees of the Great Lakes, should carry out their duties by consider-
ing additional legislation designed to protect public rights in water.
State trustees could draw on public trust cases delimiting legislative
grants of lakebed to inform future legislation on the movement of
water out of the Lakes via the production of products.  Although not a
panacea, it is a starting point for the public discourse and analysis
needed about how to balance water-intensive production and the pub-
lic’s interest in the corpus of the water trust remaining in the Basin in
a recycling system of interconnected water uses.
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FIGURE 1: OWNERSHIP OF THE GREAT LAKES BEDS109
State Ownership
Illinois State, held in trust for public.110
Indiana State, held in trust for public.111
Michigan State, held in trust for public.112
Minnesota State, held in trust for public.113
New York State, held in trust for public.114
Ohio State, held in trust for public.115
Pennsylvania State, held in trust for public.116
Wisconsin State, held in trust for public.117
FIGURE 2: ENVIRONMENTAL PROTECTION EXPRESSLY RECOGNIZED
UNDER THE PUBLIC TRUST DOCTRINE118
State Environmental Protection
Illinois Presumably yes. The State has a strong interest in
conservation and environmental protection.119
109. The following figure—including notes 110–117 and the sources contained within—
originally appears in its entirety in Bertram C. Frey & Andrew Mutz, The Public Trust in Surface
Waterways and Submerged Lands of the Great Lakes States, 40 U. MICH. J.L. REFORM 907, 971
(2007).
110. 615 ILL. COMP. STAT. 5/24 (2012).
111. Lake Sand Co. v. State ex rel. Attorney Gen., 120 N.E. 714, 715 (Ind. Ct. App. 1918).
112. MICH. COMP. LAWS § 324.32502 (2008); see also People v. Massey, 358 N.W.2d 615, 618
(Mich. Ct. App. 1984).
113. State v. Korrer, 148 N.W. 617, 621 (Minn. 1914).
114. Saunders v. N.Y. Cent. & Hudson River R.R., 38 N.E. 992, 994 (N.Y. 1894).
115. OHIO REV. CODE ANN. § 1506.10 (LexisNexis 2013).
116. No specific mention of the public trust’s application to the Great Lakes is found in
Pennsylvania cases; however, under federal caselaw, it appears that the beds of the Great Lakes
passed to the State in trust for the public. See Dunlap v. Commonwealth, 108 Pa. 612, 612–14
(1885); see also Ill. Cent. R.R. Co. v. Illinois, 146 U.S. 387, 435 (1892).
117. State v. Trudeau, 408 N.W.2d 337, 343 (Wis. 1987).
118. The following figure—including notes 119–125 and the sources contained within—
originally appears in its entirety in Frey & Mutz, supra note 109, at 986.
119. In People ex rel. Scott v. Chi. Park Dist., the court emphasized the importance of
considering the public’s interest when determining whether a specific action of the State violated
the public trust doctrine; the court also stated that, in Illinois, “there has developed a strong . . .
interest in conserving natural resources and in protecting and improving our physical
environment.”   People ex rel. Scott v. Chi. Park Dist., 360 N.E.2d 773, 780 (Ill. 1977); see also
Commonwealth Edison Co. v. Pollution Control Bd., 323 N.E.2d 84, 96 (Ill. App. Ct. 1974)
(stating in dicta that “[t]his court, whenever possible, will approve actions taken by the expert
administrative agencies in this [S]tate charged with the public trust to cleanse our
environment”).
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Indiana Yes.  “Protection of the environment is a public trust.”120
Michigan Yes.  “The attorney general or any person may maintain
an action in the circuit court . . . for declaratory and
equitable relief against any person for the protection of
the air, water, and other natural resources and the public
trust in these resources from pollution, impairment, or
destruction.”121
Minnesota Presumably yes.122
New York Yes. “The entire ecological system supporting the
waterways is an integral part of them (the waterways)
and must necessarily be included within the purview of
the [public] trust.”123
Ohio No.
Pennsylvania Yes. “The people have a right to clean air, pure water,
and to the preservation of the natural, scenic, historic and
esthetic values of the environment. Pennsylvania’s public
natural resources are the common property of all the
people, including generations to come. As trustee of
these resources, the Commonwealth shall conserve and
maintain them for the benefit of all the people.”124
Wisconsin Yes. “[S]tate of Wisconsin under the trust doctrine has a
duty to eradicate the present pollution and to prevent
further pollution in its navigable waters.”125
120. Peabody Coal Co. v. Ind. Dep’t of Natural Res., 664 N.E.2d 1171, 1174 (Ind. 1996)
(applying to Indiana’s public trust doctrine in general even though specifically in regard to a
violation of the Indiana Surface Mining Act).  The Indiana Lakes Preservation Act also extends
environmental protection to Indiana’s public freshwater lakes and provides that the State “holds
and controls all public freshwater lakes in trust for the use of all of the citizens of Indiana.” IND.
CODE §14-26-2-5(d)(2) (2006); see also IND. NATURAL RES. COMM’N, INFORMATION BULLETIN
NO. 41, THE PUBLIC TRUST DOCTRINE ON NAVIGABLE WATERS AND PUBLIC FRESHWATER
LAKES AND THE LAKE MANAGEMENT WORKGROUPS (2004), http://www.in.gov/legislative/iac/
20111012-IR-312110582NRA.xml.pdf.
121. MICH. COMP. LAWS ANN. §324.1701(1) (West 1999).
122. Based on common and statutory law, there is no explicit right to environmental
protection under Minnesota’s public trust doctrine.  Nonetheless, in State ex rel. Head v. Slotness,
the Minnesota Supreme Court stated that it would not “in any way determine the State’s power
to establish restrictions upon a riparian owner’s future improvement or reclamation of the
submerged lake bed of navigable waters necessary to the environmental interests of the people
in public waters.”  State ex rel. Head v. Slotness, 185 N.W.2d 530, 534 (Minn. 1971).
123. Smithtown v. Poveromo, 336 N.Y.S.2d 764, 775 (Dist. Ct. 1972), rev’d on other grounds,
359 N.Y.S.2d 848 (App. Term 1973); see also W.J.F. Realty Corp. v. New York, 672 N.Y.S.2d
1007, 1008–09 (Sup. Ct. 1998) (giving an historical overview of the role of government as the
guardian of natural resources and demonstrating the role’s great antiquity).
124. PA. CONST. art. I, § 27.
125. Just v. Marinette, 201 N.W.2d 761, 768 (Wis. 1972); accord Wis. Envtl. Decade, Inc. v.
Dep’t of Natural Res., 271 N.W.2d 69, 76 (Wis. 1978).
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